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CARTOGRAPHY OF SOUTHWESTERN LOUISIANA 

WITH 3PBCIAL RBPBRBNCB TO THB 

JENNINGS SHEET 



By O. D. HARRIS 



INTRODUCTION. 

The area shown on the map which accompanies this Bulletin 
is but one of many in Southern Louisiana that deserve immediate 
attention from State and National surveys. The old Land Office 
maps, though showing accurately enough the metes and bounds of 
land grants and claims, give almost no idea of the surface fea- 
tures of the land, practically no roads, railroads, villages, towns 
nor houses as we find them today. As a matter of convenience to 
the people dwelling in these areas, for planning their roads, rail- 
roads and especially their canal3 and levees good topographic 
maps cannot be too quickly constructed. The great value of reli- 
able determinations of the elevations of a great number of road- 
crossings, bridges and other points all over the area, and the 
value of the permanent iron bench-marks left every few miles; 
along the railway track, must be apparent to all who are inter- 
ested in canal work and rice culture. Again, the prospective im- 
migrant must be greatly influenced by an authoritative map indi- 
cating just what he may expect to find in any particular region. 

FORMER SURVEY WORK IN SOUTHWEST 

LOUISIANA. 

m 

Reference has already been made to the Land Office maps, 

made for the most part years ago, showing practically none of the 
roads, towns, etc., as we see them today, but showing generally 

the larger streams, sometimes with great detail, but indicating 
the lesser streams in a most crude manner. Several of the par- 
ishes have published local maps, usually the area within their own 
confines, basing the whole mainly on the old Land Office maps, 
but indicating the towns and the general direction of the roads as 
they were understood at the date of publication. The so-called 
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State maps published by geo^aphic publishing companies as well 
as the maps of Louisiana found in atlases, are mainly from this 
same source and are of about the same order of merit as the 
parish maps just described. 

In Bulletin No. 1 we have attempted to give an approxi- 
mately correct idea of the topography of Southwestern Louisiana 
by means of contour lines. The data for the same were derived 
from railway, canal and lines of private sources. 

In all such maps, however, the determinations of elevation 
as well as latitude and longitude must be considered as but ap- 
proximately correct. 

Cartographic work of a high order was begun in Southwest- 
em Louisiana by the members of the Coast and Geodetic Survey 
in about 1866 and since that time such coastal areas as are indi- 
cated on the accompanying outline map (PI. X) have been care- 
fully mapped. 

Up the Mississippi River and even the Bed, trianguktion 
and precise level work have been carried. But the great stretch of 
country to the south of Alexandria, until the coast is reached, 
is practically uncontrolled, either laterally or hypsometrically. 

RECENT CO-OPERATIVE SURVEY WORK. 

In starting cartographic work in this section of the State it 
was necessary to consider the most expedient methods of primary 
control. So far as hypsometry is concerned, the Survey had the 
foresight two years ago to establish, with the co-operation of 
the Coast and Geodetic Survey, a tide station where the height 
of the surafce of the gulf is continuously recorded. All this 
work is lully set forth in Bulletiu No. 3 of our report of 1905. 
On page 14 we read : *'Our intention is, by a long series of tide- 
gauge readings, to determine the elevation of a few seaeoast 
bench-marks with great accuracy, and from them run a line of 
precise levels along the Southern Pacific railroad and establish 
at intervals of every five miles permanent bench-marks and there- 
on give the true height of the same above sea-level. All local linea 
ean then be referred to one datum plane and when local surveys 
extent for a few miles in an east- west direction both ends can be 
tied to iti^able bench-marks and the accuracy of the local survey 
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Cartography op Southwestern Louisiana. 6 

can be tested without the expense of duplicating all the work. 
Fairly reliable local bench-marks many miles distant from the 
above-mentioned railroad ^all very soon be felt by local engineers 
and the mapping of the region topographically will be greatly 
facilitated. The time saved in running and re-running level lines 
will in a few years amount to tens of thousands of dollars." 

CO-OPERATIVE WORK WITH THE U. S. GEOLOGICAL 

SURVEY. 

The tide-gauge has already served one purpose for which 
it was established, the one indicated in the paragraph above — 
i. e., the furnishing mean sea-level for precise leveling in this 
part of the State. In the fall <5f 1906, the State Geological Survey 
co-operated with the United States Geological Survey and ran a 
series of levels from Weeks Island (tide gauge station) along 
the Southern Pacific spur to Baldwin, thence to Lafayette, thence 
to Jennings along the Southern Pacific Railroad, establishing and 
marking bench-marks along the right of way about every four 
miles. (See the accompanying outline map, PL X.) 

So far as horizontal control is concerned, co-operating with 
the U. S. Geological Survey, the State Survey has been able to 
run a line of primary traverse from Morgan City, on the Atcha- 
falaya, along the line of the Southern Pacific Railroad to La- 
fayette, thence to Jennings, back via Midland, Gueydan, Abbe- 
ville, New Iberia and Morgan City again. (See PI. X.) 

The results of the co-operative work with the United States 
are such that a large number of the 15° quadrangular maps in 
this part of the State are controlled in a primary maimer. (See 
quadrangles in red, PI. X.) These we propose to take up and 
complete as rapidly as funds will permit. 

CO-OPERATIVE WORK IN PRECISE LEVELING. 
(Notes furnished by the Computing Division, U. S. Geol. Survey. ) 

Crowley, Delcamhre, JeanerettSy Jennings, Lafayette and New 

Iberia Quadrangles. 

Acadia, Calcasieu, Iberia, Lafayette and St. Mary Parishes. 

The following are the unadjusted results of a precise level 
line run in the fall of 1906, beginning at Weeks Island and fol- 
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Idwing the line of the Cypremort Branch of the Southern Pacific 
Railroad to Baldwin, thence westward along the main line of the 
Southern Pacific Railroad to Jennings, a total disant of about 
one hundred miles. The work was done in co-operation with the 
Louisiana Geological Survey, Prof. G. D. Harris, Qeogolist-in- 
charge, who established an automatic tide-gaujrc on Weeks Island 
ir February, 1905. Records have been kept continuously since 
and will be continued for some years under the direction and 
at the expense of the United States Coast and Geodetic Survey. 
The line was started from a bench-mark established by Prof 
G. D. Harris, and known as bench-mark No. 2, also upper bench- 
mark No. 1, and is the rounded top of a brass plug protruding 
through cap on iron post which is set about 250 yards west of the 
terminus of the railroad at the Weeks Island Salt Mine, and 
about 0.75 mile easterly from the tide-guage. The elevation as 
determined by the Coast Survey is 19.36 feet above the mean 
sea level. 

Thirty-seven standard bench-marks were set at intervals of 
not more than 4 miles apart. The total divergence between direct 
and reverse lines was 0.061 foot. 

The methods of leveling, type of level and limit of error are 
those now used by the Coast and Geodetic Survey except that the 
reds were graduated to yards and hundredths instead of in 
meters. They were non-extensible self-reading and 3.5 yards in 
length. The readings were taken to thousandths by estimating 
the smallest graduation, the sum of three readings giving the 
mean reading in feet. 

The line was leveled independently in both forward and 
backward directions, broken by temporary bench-marks into sec- 
tions 0.5 to 1.25 mile long and on all sections upon which the 
forward and backward measures differed more than 0.017 y/jy 
(in which D is the distance between bench-marks in miles), for- 
ward and backward measures were repeated until a pair run in 
opposite directions checked within limits. 

The party consisted of five men — two rodmen, an umbrella- 
man and one recorder under Mr. E. L. McNair, topographer, un- 
der the supervision of Mr. S. S. Gannett, geographer. 

Standard bench-marks are stamped with the letters **LA" 
in addition to figures of elevation, mostly to nearest foot. 
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DEIiCAMBRE QUADRANGLE. 

Weeks Island via Cyrpemort Branch Southern Pacific Railroad 

to Baldwin. 
Weeks, shaf thouse at Salt Mine, 150 yards west of ; road to 
tide house, 20 feet to right of; iron post (Established 

by Prof. G. D. Harris of La. Geol. Survey) 19.360 

Cypremort, 0.69 mile west of ; road crossing ; top of rail 3.2 

Cypremort, in front of station; top of rail 7.8 

Cypremort, 600 feet east of station of S. P. R. R., 22 feet 
north of main track, at cattle guard, iron post stamped 

-Alice B station, at road crossing, top of rail 8.6 

Alice B station ; :35 mile east of ; road crossing, top of rail 8.7 

Ivanhoe station, at road crossing, top of rail 7.5 

Florence station, top of rail 7.6 

JEANERETTE QUADRANGLE. 

Cote Blanche station, in front of ; top of rail 7.7 

Cote Blanche station, 100 feet east of highway crossing, 20 

feet north of center of track, iron post stamped **7"... 7.195 

Richland, top of rail 9.7 

Glencoe, top of rail at station. 11.3 

Glencoe, southeast comer of station, 5 feet north of plat- 
form steps, 30 feet north of main track, iron post 

stamped * * 10 ' ' 9.531 

Glencoe, 0.9 mile east of station, road crossing ; top of rail.. 6.8 
Glencoe, 1.60 miles east of; spur track to sugar mill, top 

of rail at switch stand. 7.4 

Glencoe station, 2.16 miles east of; road crossing, top of 

rail 5.7 

Vacherie, 0.2 mile west of station, 240 feet west of high- 
way crossing, 45 feet south of railroad and 15 feet 
southwest of corner of section tool house, iron post 

stamped * * 6 LA" 6.071 

Vacherie, road crossing, top of rail 6.2 

Vacherie, 0.3 mile east of ; road crossing, top of rail 6.2 

Franklin and Abbeville Junction, 20 feet west of end of 
station and 18 feet north of track (Weeks Island 
Branch), iron post stamped *'5 LA'' 5.043 
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I^ranklin and Abbeville Junction, top of rail 5.7 

Franklin and Abbeville Junction, 1.20 miles east of; road 

crossing, top of rail „ — 11.4 

Baldwin, in front of station ; top of rail 12.9 

Baldwin, 100 feet northwest of station; 25 feet west of 
center of highway, 15 feet southof switch, iron post 
stamped * ' 11 LA ' ' 11.030 

Baldwin via Southern Pacific Railway to Lafayette. 

Baldwin, 1.0 mile west of; south of track, telegraph pole, 
spike in base of : 6.02 

Adeline, 1.4 miles east of ; road crossing, top of rail 13.2 

Adeline, 0.7 mile east of station; south of track and 150 
feet west of mile-post 108, telegraph pole, spike in 

Adeline, in front of station ; top of rail 14.6 

Adeline, 210 feet west of; south of track, telegraph pole, 

spike in base of 11.184 

Adeline, 220 feet west of ; about 30 feet north of track, iron 

post stamped *'14 LA" 13.827 

Adeline, 0.53 mile west of ; south of track, telegraph pole, 

spike in base of 12.60 

Adeline, 0.80 mile west of; road crossing, top of rail 16.8 

Adeline, 1.40 miles west of station; road crossing, top 
of rail 18.3 

Adeline, 1.46 miles west of ; telegraph pole, south of track, 

Adeline, 2.44 miles west of ; telegraph pole, south of track, 

spike in base of 12.77 

Jeanerette, 2 miles east of ; road crossing, top of rail 17.7 

Jeanerette, 1.91 miles east of; telegraph pole, spike in 

base of 14.93 

Jeanerette, 1.20 miles east of; road crossing, top of rail 19.7 

Jeanerette, 0.82 mile east of; spike in base of telegraph 

pole, south of track, near eastern city limits 18.34 

Jeanerette, 0.9 mile east of; road crossing on parish line 

(Iberia and St. Mary parishes), top of rail 19.8 
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Jeanerette, 0.8 mile east of; 30 feet east of highway, on St. 
Mary-Iberia parish line, 45 feet north of north track, 
iron post stamped '*17 LA" 17.351 

Boad crossing, top of rail 19.4 

Jeanerette, in front of station; south side of track, tele- 
graph pole, spike in base of 17.71 

Jeanerette, in front of station; top of rail 18.7 

Jeanerette, 0.3 mile west of station ; road crossing, top of 
rail : 18.6 

Jeanerette, 1.10 miles west of; road crossing, top of rail 19.3 

Jeanerette, 1.25 miles west of; telegraph pole, spike in 
base of 17.08 

Jeanerette, 1.1 miles west of; 57 feet south of railroad 
track, 45 feet west of center of highway, near fence, 
iron post stamped **17 LA" 16.785 

Jeanerette, 2.30 miles west of; crossing of Narrow Qauge 
Plantation Railroad, top of rail 20*9 

Jeanerette, 2.4 miles west of; spike in base of telegraph 
pole 16.96 

Olivier, 3.2 miles east of ; station ; south of track, spike in 

base of telegraph pole 16.35 

Olivier, 2.1 miles east of; south of track, spike in base 

of telegraph pole 17.15 

Olivier, 1.1 miles east of; railroad drain; 8-penny nail in 

top of plank at south end of 18.04 

DELCAMBRE QUADRANGLE, 

Olivier, 0.2 mile east of station ; crossing of Narrow Gauge 

Plantation Railroad, top of rail 21.8 

Olivier, in front of ; telegraph pole, spike in base of 20.06 

Olivier, in front of station ; top of rail 21.6 

Olivier, 54 feet west of station; 25 feet north of north 
track, iron post stamped **Prim. Trav. Sta. No. 29,'' 

'*21 feet LA" erroneously stamped 19.442 

Olivier, 0.9 miles west of station ; south of track, telegraph 

poie, spiKe in oase ox.......................^ ........~...........~....^....^.........„..j.o.i5 ( 

Olivier, 1.70 miles west of; road crossing, top of rail 21.5 

Olivier, 1.87 miles west of station ; south of track, spike in 
base of telegraph pole 17.50 



45 



10 Rejpobt of 1907, Buul.. No. 6. 

New Iberia, 2.75 miles east of; 225 feet west of highway 
crossing, 57 feet south of south track, iron post 
sxampeci J. / ±jj\. ..~........».«................«....^...»..~..^.^>...~....«^...........^....x.d«*7q>/ 

New Iberia, 1.5 miles east of; city limits, road crossing, 

LOT} OX ran............»............^...........^....».«.~ >..... .«»«».^..«». m. ...»...»^x»\/ 

New Iberia, 1.5 miles east of ; south of track, 450 feet east 

of mile-post 124, spike in base of telegraph pole 18.97 

New Iberia, 1 mile east of ; road crossing, top of rail 21.0 

NEW IBERIA QUADRANGLE. 

New Iberia, 1 mile east of ; road crossing, top of rail 20.5 

New Iberia, 0.5 mile east of; spike in base of telegraph 
pole north of railroad at junction Weeks and East 

Washington streets 18.35 

New Iberia, U. S. Post OflSce Building, in face of founda- 
tion at right of main entrance, aluminum tablet 
SLampeci ^o ±ja. m....~................~~.~~..................>......~.......~.~.....................^o.^oo 

New Iberia, water plug just east of station ; top of bolt in 

northeast corner of base, painted white 21.12 

New Iberia, in front of station ; top of rail — 20.0 

New Iberia, water tank opposite station ; 55 feet east of and 

100 feet south of track; iron post stamped *'27 LArL19.059 
(Notes say this is stamped **27," but it is probably incorrect.) 
New Iberia, 0.9 mile west of station; south of railroad, 

spike in base of telegraph pole .22.73 

New Iberia, 1.70 miles east of ; road crossing top of raiL....23.4 
Segura, 0.8 mile east of; south of track, at base of tele- 
graph pole, nail in peg 21.10 

Segura station, 0.10 mile east of; road crossing, top of raiL.27.9 

Segura, in front of station ; top of rail 28.5 

Segura, 0.13 mile west of ; north of track, spike in base of 

telegraph pole — 26.78 

Segura, 600 feet west of station; in southwest corner of 
yard, 70 feet north of S. P. R. R., iron post stamped 

* * 28 LA " 28.362 

Segura station, 0.26 mile west of ; road crossing, top of rail.30.60 
Segura, 1.2 miles west of station ; south of track, spike in 

base of telegraph pole 26.89 

Segura, 1.9 miles west of; road crossing, cattle guard No. 
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131 A-B, top of rail 31.90 

Burke, 0.06 mile east of station ; spike in base of telegraph 

Burke, 28 feet north of track ; 20 feet east of public high- 
way, iron post stamped ''27 LA" (erroneously 

stamped) 27.999 

Burke, in front of station ; top of rail 30.20 

Burke, 0.89 mile west of ; spike in base of telegraph pole 25.71 

Burke, 1.59 miles west of; road crossing, top of rail 27.8 

■Cade, spike in base of telegraph pole .29.92 

Cade station, in front of ; top of rail 30.7 

Duehamp station, 165 feet east of ; north of track, spike in 

base of telegraph pole 33.47 

Duehamp, 20 feet east of highway ; 25 feet north of track, 
iron post stamped ''Prim. Trav. Sta. No. 32,'' "33 

LA" 33.167 

Duehamp, in front of station ; top of rail 35.7 

Duehamp, 0.5 mile west of ; road crossing at cattle guards 

135 D-E .. 36.0 

Duehamp, 1.33 miles west of ; south of track, spike in base 

of telegraph pole 28.68 

Duehamp, 1.5 miles west of; road crossing at St. Martin- 
Lafayette parish line 34.6 

Billeaud Sugar Mill, 0.71 mile east of; spike in base of 

' ' block signal line pole ' ' 33.35 

Billeaud Sugar Mill, top of rail at road crossing and sta- 
tion 34.1 

Billeaud Sugar Mill, about 500 feet west of ; spike in west 
tie under switch stand, 1.5 feet south of switch lock, 

near cattle guard, 138-A 34.71 

Billeaud Sugar Mill, 500 feet west of; 30 feet north 

of track, iron post stamped "35" 35.325 

Billeaud Sugar Mill, 0.90 mile west of; road crossing at 

cattle guard 138-D 35.6 

Billeaud Sugar Mill, 1 mile west of ; road crossing, top of 
ran ............................................................... — ......................^........................................oo. t 

Broussard, station, telegraph pole, spike in base of 37.63 

Broussard, 30 feet east of station ; 25 feet south of track in 

corner of yard, iron post stamped "37 LA" 36.878 
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Bronssard, in front of station ; top of rail 37.2 

Broussard, 1 mile west of ; south of track, spike in base of 

telegraph pole 34.62 

Broussard, 1.72 miles west of; 450 feet west of mile-post 

140, spike in base of telegraph pole 30.79 

Landry station, top of rail 34.0 

Landry P. 0., 0.61 mile west of; signal tower No. 1424; 

battery box, top of clasp on east end of east box 36.99 

Landry, 0.61 mile west of ; road crossing 37.2 

Landry station, 0.61 mile west of ; 18 feet north of track, 

public highway, 20 feet west of; iron post stamped 

* < Ofi T A " ^fi CtAf i. 

LAFAYETTE QUADRANGLE. 

Lafayette, 2.23 miles east of; bridge No. 143 A, 450 feet 
west of; telegraph pole, spike in base of, south of 

Lafayette, 1.73 miles west of; road crossing, at cattle 

guard 143 C-D 30.7 

Lafayette, 1.18 miles east of ; 265 feet east of road crossing, 

spike in base of telegraph pole 30.79 

Lafayette, 1.18 miles east of ; public highway, 20 feet east 

of ; 30 feet south of track, iron post stamped **36 LA ''.35.797" 
Lafayette, 1.18 miles east of; road crossing, at Lafayette 

Sugar Mill 35.4 

Lafayette, 0.80 mile east of; road crossing 38.3 

Lafayette, 0.60 mile east of ; road crossing 37.4 

Lafayette, in front of station ; top of rail 39.4 

Lafayette freight house yard, southeast corner of, on Lin- 
coln avenue, iron post stamped **Prim. Trav. Sta. No. 

04, Ot/ JU-i^A. ...^Oi/.XX^^ 

Lafayette via Southern Pacific Railway to Jennings. 

Lafayette, 0.30 mile west of ; road crossing. 39.3 

Lafayette, 0.9 mile west of ; road crossing at cattle guards 

146 B-C : 41.7 

Lafayette, 1.5 miles west of ; road crossing at cattle guards 

147 A-B ~..40.S.' 
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Laf ayette, 1.61 miles west of ; telegraph pole south of track, 

SpiK6 lU Dase 0I.~.......~~~~...........~.»-..~....«.~...»~^». .^»^...»...............i^..^t5 • »{j^ 

Lafayette, 1.60 miles west of ; cattle guard 147 B, 125 feet 
west, 48 feet north of track, in angle of road, iron 
post stamped * * 37 LA ' ' 37.333 

Lafayette, 2.4 miles west of ; road crossing at cattle guards 

14fi A-T^ 4.1 4. 

Lafayette, 2.62 miles west of; signal tower No. 1485, 230 

feet east of ; telegraph pole, spike in base of 39.07 

Scott station, 2.80 miles east of; road crossing at cattle 
guards 148 D-E 40.0 

Scott, 1.86 miles east of; south of track, spike in basa of 

Scott station, 0.9 mile east of ; road crossing at cattle guards 

^L^^^^ ^C3L ^^^ TTTTTT-TI»1 H 1 T |- l-mTTTTT- — ■■< TT - T-f TTT - T^T» W 1 T nTT»WH «» TT T T T --T-'TT T ■ T ¥¥ 1 T ■¥ W 1 IT T r-trTT- * " % %^J 

Scott station, 0.58 mile east of ; signal tower No. 1505, 340 
feet east of ; south of track, spike in base of telegraph 
pole 34.03 

Scott station, section yard northwest of; in southeast cor- 
ner of; iron post stamped **36 LA"...... 36.410 

Scott, in front of station ; top of rail 36.2 

Scott, 1.1 miles west of; railroad track at mile-post 151; 
spike in base of east post 36.35 

Scott station, 2.1 miles west of; mile-post 152, spike in 

UUlS" \j\. ..M..«~««.««»»..«..i««........ f ... n . .«.............■.■»«.» ■■■■ n .... n .«.......................»..»Clfc<..^ V 

Duson, 2.11 miles east of; mile-post 153, 200 feet west of; 

south of track, spike in base of telegraph pole 33.22 

Duson, 2 miles east of; road crossing at cattle guards 

Duson, 1 mile east of; 12.5 feet south of track, opposite 

mile to sta. post, iron post stamped **33 LA'' 32.872 

Duson, in front of station ; top of rail 37.1 

Duson, northwest comer of station, 25 feet west of ; 50 feet 
north of track, iron post stamped **No. 36 — 35 feet — 

Duson, 1 mile west of; mile-post 156, 720 feet west of; 

spike in base of telegraph pole 30.410 

Duson, 1.6 miles west of ; road on parish line, top of rail — 35.0 
Duson, 1.6 miles west of ; 20 feet west of public highway, 
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15 feet south of track, iron post stamped '*32 LA" 32.17^ 

Kayne, 2.48 miles east of station ; spike in base of telegraph 

Rayne, 1.06 miles east of; south of track, spike in base 

of telegraph pole 31.58 

CllOWLEY QUADRANGLE. 

Rayne, 0.40 mile east of ; at crossing of 0. G. & N. R. R., 

top of rail 35.8 

Rayne, in front of station ; top of rail 35.6 

Rayne, section yard northwest of, southeast comer of; iron 

post srampeQ jno. o/, o^ jljA. ...........^.oJL.oit^ 

Rayne, 1.45 miles west of ; south of track and near signal 

tower, spike in base of telegraph pole 27.65 

Rayne, 2.63 miles west of; mile-post No. 163, 480 feet east 

of ; south of track, spike in base of telegraph pole 25.36 

Rayne, 3.10 miles west of; road crossing at cattle guards 

164 A-B 28.4 

Rayne, 3.7 miles west of station; road crossing 27.3 

Rayne, 3.71 miles west of; publie highway (grossing, 12 feet 
east of; 12 feet south of track, 90 feet west of mile- 
post 164, iron post stamped *'25 LA" 25.189 

Crowley, 2.5 miles east of ; spike in base of milepost 165......23.23 

Crowley, 1.3 miles east of; spike in base of mile-post 166...21.70 
Crowley, 0.8 miles east of ; crossing of Avenue J with S. P. 

R. R., top of rail 24.10 

Crowley, in front of station ; top of rail 23.8 

Crowley, crossing of Parkinson avenue, 40 feet west of; 
24.5 feet south of track, iron post stamped **No. 38, 

24 LA ' ' 23.760 

Crowley, 1.16 miles west of ; mile to station post (near mile- 
post 168), spike in base of 21.29 

Crowley, 1.2 miles west of; road crossing, top of rail 23.0 

Crowley, 2.2 miles west of; north right of way line of 
track (opposite mile-post 169), iron post stamped 

' * 19 L A ' ' 18.610 

Crowley, 3.41 miles west of; highway crossing, 100 feet 

west of ; spike in base of telegraph pole 18.46 

Crowley, 3.41 miles west of; highway crossing, top of raiL..20.7 
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Crowley, 4.17 miles west of ; mile-post 171, spike in base of .15.18 

Estherwood, 1.15 miles east of; road crossing 19.4 

Estherwood, 0.85 mile east of; mile-post 172, spike in 

base of 16.39 

Estherwood, in front of station, 33 feet north of track, iron 

post stamped * * 17 LA ' ' 16.484 

Estherwood, in front of station ; top of rail 19.4 

Estherwood, 0.45 mile west of ; road crossing 20.0 

Estherwood, 1.6 miles west of; spike in base of telegraph 

pole 17.0 

Midland, railroad crossing, telegraph pole in southwest 

angle, spike in base of 15.25 

Midland station, railroad crossing, top of rail 19.3 

Midland, 400 feet east of station ; main line S. P. R. R., 35 

feet south of; iron post stamped "14 LA" 14.351 

JENNINGS quadrangle. 

Midland, 1.2 miles west of ; signal tower No. 1762 ; 400 feet 

east of, telegraph pole south of track, spike in base of ...15.52 

Midland, 1.5 miles west of ; top of rail at road crossing 19.2 

Midland, 2.5 miles west of ; road crossing at cattle guards 
178 B-C .....16.9 

Mermentau, 2.4 miles east of; spike in base of telegraph 

pole 15.27 

Mermentau, 1.7 miles east of; road crossing, top of rail 18.0 

Mermentau, 1.3 miles east of; mile-post 179, 135 feet east 
of; 60 feet north of track, iron post stamped **10 
LA'' 10.397 

Mermentau, 0.6 mile east of ; road crossing, at cattle guards, 

180 B-C 16.3 

Mermentau, top of rail at station 16.8 

Mermentau, 190 feet west of; 35 feet south of south rail, 

iron post stamped ' ' No. 41, 13 LA ' ' 12.773 

Mermentau, 0.5 mile west of; signal tower No. 1808; 250 

feet west of; spike in base of telegraph pole 13.39 

Mermentau, 0.7 mile west of; road crossing at Silverwood 

Grocery store . 17.2 

Mermentau, 1.7 miles west of; mile-post 182, 175 feet east 

of; spike in base of telegraph pole 11.88 
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Mermentau, 2.8 miles west of; 400 feet east of road cross- 
ing ; south of track, spike in base of telegraph pole 17.70 

Jennings, 2.25 miles east of; public highway crossing, 25 
feet east of, 65 feet north of track, iron post stamped 

J^KJ M ^m ^ L ■"*— --"--- — " --- — — -j^^ -r-TTtTg H «» BB «W >T¥¥TT T »BB«BM»a««BllB 1_X» « «« ■■■■■■■■>■>«■■■ L^7«^V^7^K 

Jennings, 2.25 miles east of ; road crossing 21.1 

Jennings, 1.1 miles east of station ; 180 feet east of station 

mile-post, spike in base of telegraph pole 19.48 

Jennings, in front of station ; top of rail 30.1 

Jennings (old station), 300 feet west of; 55 feet south of 

track, 14 feet west of sidewalk, iron post stamped **No. 

4.9 9Q ft TiA" 9Qnill 

Jennings, 0.40 mile west of ; signal tower No. 1818, 115 feet 
west of; 25 feet north of track, iron post stamped 
"25 LA" 25.385 

CO-OPERATIVE WORK IN PRIMARY TRAVERSE. 
(Notes furnished by the Computing Division U. S. Geol. Survey.) 

Abbeville, Calumet, Crowley Delcambre, Jeanerette, Lafayette, 
Jennings and New Iberia Quadrangles. 

Acadia, Iberia, Lafayette, 8t, Martin, St, Mary and VermUian 

Parishes. 

The following geographic positions were determined by pri- 
mary traverse by Mr. L. E. Tucker, topographic aid, in the fall 
of 1906. The line begins with the position of the Pilgrim Baptist 
church at Morgan City, as given by the U. S. Coast and Geodetie 
Survey, and follows the Southern Pacific Railroad to New Iberia, 
thence checking back along the same route, at Morgan City. From 
New Iberia the line continues along the Southern Pacific Bail- 
road via Lafayette and Crowley to Midland. From Midland the 
line follows the Louisiana & Western, Iberia and Vermilion 
branch of the Southern Pacific Railroad south and east via 
Gueydan and Abbeville, checking at New Iberia. A line was 
also run along the Southern Pacific Railroad from Midland to 
Jennings, checking back at Midland. This work was done by 
the U. S. Geological Survey in co-operation with the State of 
Louisiana, the latter being represented by Prof. G. D. Harris, 
in charge of the State Survey. 
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CALUMET QUADRANGLE. ' ^ 

Geographic Positions Along the Southern Pacific Railroad Be- 
tween Morgan City and Lafayette. 



stations— 



Morgan City, Pilgrim Baptist Church. 

Morgan City, in northwest corner of 
the Morgan City Catholic Church 
yard, 88 feet north of northwest cor- 
ner of church, iron post stamped 
"Prim. Trav. Sta. No. 23, 1906, 
LA" 

Lagonda station, road crossing 

Patterson station, 1 mile east of; road 
crossing 

Patterson station, road crossing 

Calumet station, rail opposite ticket of- 
fice window 

Calumet station, 76 feet east of sta- 
tion platform, 27 feet north of South- 
ern Pacific Railroad, iron post 
stamped "Prim. Trav. Sta. No. 24, 
1906, LA" 

Recohoc water tank, point on rail oppo- 
site 

Recohoc water tank, 2.4 miles north- 
west of ; road crossing 

Bayou Sale station, point on rail oppo- 
site ticket office 
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GRAND LAKE QUADRANGLE. 



STATIONS— 



Bayou Sale station, 1.2 miles northwest 
of ; road crossing 

Garden City station, point on rail oppo- 
site ticket office 

Garden City station, 0.9 miles north- 
west of ; road crossing 

Garden City station, 2 miles northwest 
of ; road crossing 
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JEANEBBTTE QUAnANflUL 



STATIONS— 



LATITUDE. 



LONOITUDB. 



Franklin station, set on west side of 
Southern Pacific Railroad, In section 
house yard 80.6 feet aouthwest of 
station, 00 feet west of track, ttano- 
ard bench-mark post stamped "Prim. 
Tray. Sta. No. 25, 1906, LA" 

Franklin, crossing of railroad and 
New Iberia street 

Franklin station, 2 miles northwest of ; 
railroad crossing 

Baldwin station, point on rail oppo- 
site ticket office 

Baldwin station, 100 feet northwest 
of ; 25 feet west of center of high- 
way, 15 feet south of switch, iron 
post stamped "Prim. Trav. Sta. No. 
26, 1906, LA" 

Baldwin station, 2.6 miles northwest 
of ; road crossing 

Adeline station, point on track oppo- 
site ticket office 

Adeline station, 220 feet west of; 20 
feet north of track, iron post 
stamped "Prim. Trav. Sta. No. 27, 
1906, LA" 

Adeline station, 1.7 miles northwest of; 
road crossing 

Abaylla plantation refinery, road cross- 
ing opposite 

Jeanerette station, crossing of railroad 
and St. Peter's street, line between 
St. Mary and Iberia parishes and 
city limits of Jeanerette 

Jeanerette station, 0.8 mile east of; 
at city limits, 45 feet north of north 
track and 30 feet east of center of 
highway which is St. Mary-Iberla 
parish line. Iron post stamped "Prim. 
Trav. Sta. No. 28, 1906, LA" 

Jeanerette station, point on rail oppo- 
site ticket office 

Jeanerette station, 1 mile northwest of ; 
road crossing 

Loisel Sugar Plantation, tram road 
crossing 
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DELCAMBRE QUADRANGLE. 



STATIONS— 



Olivier station, 54 feet west of; 25 
feet north of track, iron post staniped 
"Prim. Trav. Sta. No. 29, 1906, 
LA" 

Olivier station, point on rail opposite 
ticket office 

Olivier station, 1.8 miles northwest of; 
road crossing « . 

New Iberia, at south edge of; road 
crossing, at city limits 
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Geographic Positions Along the Southern Pacific Railroad (LouiS" 

iana Western, Iberia and Vermilion Branch) 

Between Delcambre and New Ibearia. 



STATIONS— 



Delcambre station, on west side of road^ 
crossing on Iberia-Vermilion parish 
line, 83 feet north of track, 26 feet 
west of highway, iron post stamped 
"Prim. Tray. Sta. No. 48, 1906, 
LA" 

Delcambre station, road crossing on 
Iberia- Vermilion parish line 

Bob Acres, Just west of ; road crossing. 

Lee station, 1.8 miles west of; road 
crossing 

Lee station, road crossing 

Rynella station, road crossing 

Veria station, point on rail opposite 
station sign 

Veria station, opposite station sign, 86 
feet south of track, iron post stamped 
'Trim. Tray. Sta. No. 49, 1906, 
LA" 

Mile-post 4, road crossing 

Veria station, 3 miles east of; road 
crossing 
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CROWLEY QUADRANGLE. 



STATIONS— 



Rayne station, in southeast corner of 
section house yard, 60 feet north of 
track, 8 feet inside of fence comer. 
Just back of red tool house, iron post 
stamped **Prim. Tray. Sta. No. 37, 
1906, LA" 

Rayne station, 2 miles west of ; priyate 
road crossing 

Mlle-post 164, road crossing 

Hunter Rice Mill, road crossing east of 
T. 10 S., R. 1 B, Sees. 8 and 4, north 
comer of 

Crowley station, about 125 feet south- 
west of; 40 feet west of center of 
Parkerson ayenue, 24.5 feet south of 
center of main track. Iron post 
stamped "Prim. Tray. Sta. No. 88, 
1906, LA" 

Mile-post 168, road crossing 

Crowley, 3.4 miles west of; road cross- 
ing 

Estherwood, 1 mile east of ; road cross- 
ing 

Estherwood station, 36 feet north of 
track, iron post stamped "Prim. Tray. 
Sta. No. 39, 1906, LA" 

Midland station, crossing of railroads, 
486 feet east of; 35 feet south of 
tracks, iron post stamped "Prim. 
Tray. Sta. No. 40, 1906, LA" 

Midland station, road crossing (South- 
em Pacific) 
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Geographic Positions Along Southern Pacific Railroad (Louis- 
iana Western, Iheria and YermUion Branch) 
Between Midland and Kaplan. 



STATIONS— 



Morse station, point on rail opposite 
semaphore 

T. 11 S., R. 1 W., comer sees. 6, 6, 7 
and 8, crossroads 

Wriffht postoffice. road crossing 

T. 12 S., R. 1 W., corner sees. 11, 12, 
13 and 14, crossroads 

T. 12 S., 4:. I E , sees. 7 and 18, T. 12 
S., R. 1 W., sees. 12 and 13, corner 
of, crossroads 

Mulvey flag station, 48 feet south of ; 
set on east side of railroad, 60 feet 
west of road crossing, iron post 
stamped "Prim. Trav. Sta. No. 46, 
1906, LA" 

MulTey station, 1 mile east of; road 
crossing (37 C D) 

Mulvey station, 2 2 miles east of; irri- 
gation canal (36 B) 

Kaplan station, 3.5 miles west of; road 
crossing 

Kaplan station, 1.5 miles west of ; road 
crossing 

Kaplan station, point on rail opposite 
station semaphore 

Kaplan station, opposite station sema- 
phore, 45 feet south of track and 
18 feet east of telegraph pole, iron 
post stamped "Prim. Trav. Sta. No. 
46, 1906, LA" 

Kaplan station, 1.6 miles east of; irri- 
gation canal 
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h JENNINGS QUADRANGLE. 

Geographic Positions Along Southern Pacific Railroad Between 

Midland and Jennings, 



STATIONS— 



Midland station, 2.5 miles west of ; 
road crossing 

Mermentau station, 1.8 miles east of; 
road crossing (179 C) 

Mermentau station, 190 feet west of : 

•35 feet south of north rail, iron post 

stamped "Prim. Trav. Sta. No. 41, 

1906, LA" 

Mermentau Draw Bridge, east end of 
and Acadia-Calcasieu parish line. . 

Jennings station, on south side of 
Southern Pacific Railroad, on west 
side of first crossing west of old pas- 
senger station, 10 feet west of side- 
walk and 55 feet south of main line 
of railroad, iron post stamped "Prim. 
Trav. Sta. No. 42, 1906, LA" 
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Oeographic Positions Along Southern Pacific Railroad (Louis- 
iana Western, Iberia Branch) Between Bayou 
Queue de Tortue and Gueydan. 



STATIONS— 



Bayou Queue de Tortue. east end of bridgre 
over ; Acadia-Vermillon parish line. . 

Bayou Queue de Tortue, 1.7 miles south of: 
Irrigation canal 

Oueydan, station, point on rail oppo- 
site semaphore 

Oueydan station, opposite station sema- 
phore, 35 feet west of south rail of 
main track, iron post stamped "Prim. 
Trav. Sta. No. 44, 1906, LA" 

-Gueydan station, 0.9 mile south of; 
road crossing (45 B C) 
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ABBEVILLE QUADRANGLE. 

'Geographic Positions Along Southern Pacific Railroad (Louis- 
iana Western, Iberia Branch) Between Nunez 
Station and Erath Station, 



STATIONS— 



Nunez station (postoffice), road cross- 
ing 

Lastie station, point on rail opposite 
section house No. 405 

Xastie station, 0.9 mile east of; road 
crossing (25 B C) 

Abbeyille station, 58 feet west of; 29 
feet north of track, iron post stamped 
"Prim. Trav. Sta. No. 47, 1906, LA". 

Cotton gin, road crossing 

Toungs station, road crossing 

-Gross Isle station, road crossing 

Aristide's switch, road crossing 

ISrath station, 3770 feet east of; road 
crossing 
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NEW IBERIA QUADRANGLE. 



STATIONS— 



New Iberia station, point on rail oddo- 
■ite ticket office .v7 

New Iberia station, 105 feet west of 
water standpipe and 65 feet south of 
railroad watertanlc, iron post stamped 
"Prim. Trav. Sta. No. 0, IIKHI, 

Segura station, point on rail opposite 
station sign pott 

Burke, i mile south of; road crossing. 

Burke station, on east side of railroad 
28 feet from same and on south side 
of road at comer of road and rail- 
road right of way fence, 100 feet 
•southeast of station, iron post 
stamped "Prim. Trav. Sta. No. 81, 
1906, LA" 

Burke station, 880 feet northwecjt of; 
crossing of Iberla-St ICartln parish 
line 

Cades station, point on rail opposite 
ticket office 

Duchamp crossing station, on south- 
west comer of road, 85 feet south of 
track, iron post stamped *'Prlm. 
Trav. Sta. No. 82, 1006, LA** 

T. 11 S., R. 5 B. (southwestern dis- 
trict La.), comer sees. 41, 12 and 42 

Duchamp station, 1.6 miles northwest 
of ; Lafayette-St. Martin's parish line, 
road crossing. . « 

Bllleaud switch, road crossing 

Broussard station, in northeast comer 
of section house yard, Iron post 
stamped '*Prlm. Trav. Sta. No. 88, 
1906. LA" 

Landrys switch, point on rail opposite 
station sign 
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LAFAYETTE QUADRANGLE. 



STATIONS— 



Landrys switch, 2.8 miles northwest 
of ; road crossing 

Lafayette station, in northwest comer 
of freight house yard about 240 feet 
north of passenger station and about 
80 feet south of track, iron post 
stamped "Prim. Trav. Sta. No. 84, 
1906, LA" 
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OeograptUc Positions Along the Southern Pacific BaUroad 

Between Lafayette and Bayne Station. 



stations^ 



Lafayette station, 1 mile west of; road 
crossing , , , 

Scott station, 2.9 miles east of; road 
crossing 

Scott station, 1 mile east of; road 
crossing 

Scott station, In southeast comer of 
■ectlon house yard opposite station, 
80 feet north of track, 2 feet Inside 
fence comer. Iron post stamped "35, 
1906, LA". : 

Duson station, 2 miles east of; road 
crossing (154 C; 

Duson statlor 25 feet west of the 
northwest corner of station, 60 feet 
north of track. In southwest comer 
of field, iron post stamped "Prim. 86, 
1906, LA" 

Duson station, 1.6 miles west of; La- 
fayette-Acadia parish line, road cross- 
ing 

Rayne station, 1.2 miles east of; road 
crossing 
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THE JENNINGS SHEET. 

By consulting the map (PI. XI) it will be observed that the 
area here spoken of as the '* Jennings Sheet" does not correspond 
to the ** Jennings Quadrangle" of the notes furnished by the 
Computing Division of the U. S. Qeol. Sur. (See pp. 15 & 20). 
The reason for this is that the area shown is more or less of a 
unit, topographically and commercially. Here, located centrally 
on our sheet, is the junction of the three large bayous forming 
the Mermentau River. Here just above the center is the famous 
Jennings Oil Field, with the important and flourishing town of 
Jennings and the Oil Refinery to the west, and the village of 
Egan with its loading racks to the east. Now, on the regular 15' 
quadrangles Jennings and the Jennings Oil Field couif? on differ- 
ent platesy for 30^ 15' passes between the two. We fully realize, 
however, that there is a great deal to be gained by uniformity in 
publication and that the U. S. topographic sheets must be 
15' or SO' quadrangles. Yet, till this area is taken up by that' 
organization we feel sure that the form of our map is quite pre- 
ferable. There can be no great loss, however, for the data, here 
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NOTES ON THE GEOLOGY OF THE WINNHELD SHEET 

BY 

G. D. HARRIS. 



INTRODUCTORY REMARKS. 



DESIRABILITY OF GOOD MAPS. 

During the past seven years we have been slowly, yet per- 
sistently, paving the way to the construction of detailed topo- 
graphic maps of certain portions, if not all, of the State of 
Louisiana. And this for the following reasons : 

I. Gtood topographic maps furnish the prospective immi- 
grant or investor the means of judging the character of the 
area or areas he may have in mind for settlement or financial 
operations. 

II. In sparsely settled areas, good maps are of inestimable 
value to the traveler along the common highways. They save 
him the trouble and embarrassment of losing his way. 

III. In projecting roads and railroads, a few minutes' study 
of a reliable map may save thousands of dollars in reconnoissance 
work. 

IV. They furnish the basis whereon the distribution of 
soils, timber, mineral products and geological formations may 
be shown. 

V. They furnish the basis for detailed studies in Physical 
Geography in all our more advanced high schools and colleges. 

YI. Incidentally good maps serve as an index to the stage 
cf social and financial development of the people ordering their 
construction. 

The State Geological Survey is mainly interested in good 
maps because on them alone can detailed geologic features be 
c(»rrectly represented. Likewise, the United States Geological 
Survey has been interested in the construction of such maps, and, 
a large amount of its annual appropriations has been used for 
that purpose. The Bureau of Soils of the United States 
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Agricultural Department has also felt the pressing need of de- 
tailed maps and has often been obliged to devote much time and 
money to the construction of such maps as would serve as a 
proper basis for showing the distribution of soils. 

CO-OPERATIVE MAP WORK. 

It is very evident that when any kind of work is carried on 
by different organizations, State and National, for somewhat 
different purposes, the results obtained will be of a different 
kind and of varying general value or accuracy. It seems, there- 
fore, highly desirable that one organization, or one government 
bureau, should at least set the standard if not actually control 
the constructional work. Economy demands this. All cannot 
map the same area to advantage to the State or Nation. In 
Winn Parish, a part of which forms the subject of the present 
Bulletin, the State Survey, the United States Geological Survey, 
and the Soil Survey have each made a substantial contribution 
towards the final mapping of the region. First the State Sur- 
vey mapped with detail six townships in the immediate vicinity 
of Winnfield, townships as a rule known to contain mineral 
wealth, or points of unusual geologic interest. The topographic 
map herewith given (PI. I) indicates the class of work and the 
area covered. Notice that the scale is the same as that used in 
the majority of work done by the United States Geological Sur- 
vey, 1/62,500. The contour interval is also the same (20 feet). 
Heights are expressed in feet above mean sea level. But that 
this work might fit into the general scheme of quadrangular 15' 
maps published by the United States Geological Survey, the 
writer suggested to that organization the desirability of accept- 
ing such portions of the area shown on PI. I as could be used 
in a 15' area and making such additions laterally as would serve 
to finish out a sheet of the ordinary standard type. This work is 
already well under way. The writer also urged the United States 
Soil Survey to study the distribution of the various soils in this 
region; the inducement held out to that organization beino^ the 
detailed completed topographic map of at least six townships 
in the central portion of the area to be studied. This in turn led 
the Soil Survey to make further demands on the United States 
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Geological Survey to furnish at least an outline map of the whole 
cf Winn Parish, showing roads, streams, houses, though not at 
present showing contour lines. It is readily seen, then, that in 
consequence of the initiative taken by the State, the general Gov- 
ernment has seen fit to do a large amount of work in this part 
of the State. 

WHY THE WINNFIELD AREA WAS CHOSEN. 

In many respects this area is typical of a greater part of 
the Hill Land of Northern Louisiana. There are many streams 
dissecting in a remarkable way the land surface, producing many 
steep, sharp slopes, but no hills as a rule over one hundred feet 
above the adjacent stream beds. Since, generally, the un- 
derlying sand and clay beds lie nearly horizontally, their out- 
croppings give rise along the gentle hill slopes to soils of varying 
character. Broad stretches of bottom lands are found adjacent 
to the larger bayous and rivers showing still different types of 
soil. The valuable hard wood of the bottoms and the pines of 
the hill land are disappearing as by magic with the advent of 
great ** company sawmills." Great though the timber wealth 
of this region may be, calling for new roads and railroads run- 
ning in every direction from the centers of lumbering activities, 
f jially the soils must furnish the basis for the steady and perma- 
nent progress of this section of the country. But the Winnfield 
area had additional attractions. Here are building stone, lime- 
stone for plaster and cement works, salt, and perhaps oil and 
gas in paying quantities. So it appeared to us that the present 
mapping of this area might materially assist in the projection 
of roads and railroads, give information to outside parties as to 
the surface features of the land, furnish a basis for a careful 
soil survey of the region and induce the general Government to 
iritiate work of that character here, serve as a basis for geo- 
logical work now and hereafter, and finally serve the purpose 
of initiating map work in this part of the State, to be carried 
on more extensively as time goes on in co-operation with the 
United States Geological Survey. From what has already been 
said under ** Co-operative map work" and elsewhere it is unnec- 
essary to dwell on the fact that our most sanguine hopes have 
been more than realized.. 
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FEATURES IN GENERAL. 

No one can examine the topographic map herewith published 
(PL I) without being impressed with the smallness of the 
features exhibited. Or, on the ground, in following any given 
direction, a section line for example, one is constantly surprised 
at the great number of small steep slopes encountered. At one 
moment one finds himself in a narrow step-sided valley, at an- 
other on top of a divide, crossing some trail, path, or wagon 
road of some description, for the roads and trails in their earlier 
stages of development are almost invariably along the sununits 
of ridges. 

Again, one is often surprised at the great width of the 
lottom lands along the more important watercourses. Swamp 
conditions are by no means rare. 

ELEVATIONS. 

It will be observed that the lowest contour is but 80 feet 
above mean sea level, while in the western part of the map, 
especially in Sections 20 and 29 of the northwestern township 
elevations over 300 feet are indicated. In one instance there is 
a small area over 360 feet above tide. To the north and east 
elevations are low ; to the south and west they are considerably 
greater. The bottom lands of Dugdemona River, as well as the 
low swampy plains along the lesser streams, all are very low, 
when their distance from the Gulf is considered, and especially 
when it is remembered that the Grand Gulf areas to the south 
and west have greater altitudes than the area here under dis- 
cussion. 

HISTORY OF TOPOGRAPHIC DEVELOPMENT. 

With but very few and minor exceptions the topographic 
expression of the area under consideration is due to erosion. 
True it is that fresh exposures along streams and especially 
along the railways show that the underlying beds have been 
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uplifted and bent more in some places than in others, faults 
of a few feet throw can be seen here and there; but, there is 
no great amount of disparity in the resistance to erosion shown 
by any of the common sand and clay beds, and hence however 
complicated the stratigraphy may be the resulting topographic 
features are almost the same as though the whole country were 
composed of one great bed of clayey sand. 

During Oligocene and Miocene, and doubtless during tne 
greater part of Pliocene times this area was above sea level and 
was not receiving sedimentation. Doubtless, too, it was some- 
what higher in later Tertiary times than now. Erosion went 
en apace during the later Tertiary, and we suspect some of 
the broader topographic features to have been outlined before 
the glacial epoch at the end of the Tertiary. The broad low- 
lunds of the Dugdemona and the subdued and aged features for 
some distance on either side of the river; the extensive low, 
swampy bottom lands along such streams as Porte Luce and 
Cedar Creek, the present tendency of such streams towards ag- 
gradation rather than degradation : all show clearly that at some 
distant period, probably late Tertiary, this region doubtless stood 
higher above sea level than it does to-day, and hence erosion 
went on rapidly. Now, however, the country is so low that it is 
only the uppermost reaches of the streams that are doing erosive 
work. 

There are, as stated above, a few very small areas that do 
not owe their present appearance to erosion alone. For example, 
the salt licks, with their light-colored, barren, level, floor-like 
stretches; the area of the so-called ** Marble Quarry,'' with its 
sink-holes and recent upheavals; the depression known as 
Coochie Brake, and the elevation containing the sandstone ledge 
just to the north of the brake. These topographic features are 
due, primarily, to upheaving forces from below, or to the dissolv- 
ing and transporting action of subterranean waters. 
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GEOLOGY. 



MESOZOIC GROUP. 

CRETACEOUS SYSTEM. 
CRETACEOUS DOMES IN NORTHERN LOUISIANA. 

General Remarks, — The earliest references to the Cretaceous 
rocks about Winnfield, or in the northern part of the State of 
Louisiana in general, are to be found under **salt licks," **salt 
works," **salt springs," or topics of like import, as already stated 
in full in our report 6f 1899, pp. 11, 13. The recognition of the 
fact that the salt areas were in part, at least, of an earlier age 
than the surrounding Eocene Tertiary beds was recognized by 
Eobertson as early as 1865. The structure of these peculiar 
Cretaceous areas was first interpreted in a very simple manner — 
they were thought to be apices of Cretaceous islands, once form- 
ing a ridge or ** backbone" around which Eocene deposition took 
place (Hilgard, 1869). In our Report of 1899 we indicated 
where organic movements had evidently taken place in Tertiary 
t'mes in some of these Cretaceous outcrops. (See p. 58.) In 
our Report of 1902 the greater part of the salt licks in Northern 
Louisiana were described in great detail by Veatch. Their qua- 
quaversal or dome-like structure was then quite fully made out. 
The immense quantities of rock salt beneath these licks, however, 
was only surmised, and the real value of the ** licks" scarcely 
appreciated. 

A great boon to stratigraphic geology in our Gulf States 
has been the well records obtained subsequent to the discovery of 
oil in large quantities at Beaumont, Texas. **Salt licks," 
''islands," **buttes," **sour lakes," ** quarries" or features that 
at once attract the attention in the usually monotonous sand 
and clay slopes of the Gulf Coast Tertiaries, by whatever 
appellation they may be characterized locally, seem to have this 
much in common — huge lenses of gypsum or limestone, or masses 
of rock salt, or both, located more or less centrally. The dip 
of the rocks about the periphery of such areas seems to be away 
from the central mass, often at a high angle. The longer we 
study these peculiar structures the more convinced are we that 
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although they may be located along lines of weakness, faults, or 
fractured anticlines, they are not to any great extent due to 
tangential, mountain-making forces, nor to volcanic upheavals, 
nor igneous plugs, as has recently been suggested, but to the 
siowly-acting, little understood, concretion-forming forces as 
well as the power of crystallization. Hot saline or calcareous 
solutions, coming from earlier Mesozoic or later Paleozoic beds 
beneath, rising perhaps by hydrostatic pressure alone, may very 
readily, upon reaching a level where the pressure is somewhat 
relieved and the temperature decreased, deposit some of their 
mineral contents. 

Calcaceous concretions in shaly deposits in Paleozoic, Meso- 
zoic or Cenozoic strata, seem to increase in size, bending ad- 
jr.cent shaly beds upward or downward with irresistible force, 
till the calcareous material within their reach, so to speak, is 
exhausted. If the supply were continuous, or not limited to tli-*. 
calcareous matter within a few yards radius, we see no reason 
v'hy the concretion should not grow indefinitely. Though in some 
places there are Cretaceous limestones and sandstones, too, that 
have evidently been deposited in the regular way and contain 
well preserved upper Cretaceous marine fossils, no one, we think, 
can look upon the highly crystalline, cavernous, unfossiliferous 
Winnfield '* marble '' without a feeling that a great part of it has 
originated by some secondary process. Calcium carbonate has 
either leached into earlier calcareous beds laid down in the ordin- . 
ary way, and has changed and inflated them beyond recognition, 
or has come into its place wholly by concretionary processes. In 
either case we believe the swelling up of this material, primarily 
Cretaceous, is largely responsible for the Winnfield quarry dome, 
and that vulcanism in its usually accepted sense has liad u »thing 
to do with the case. Igneous plugs and dikes usually cause great 
irregularities in the earth's magnetic field. How very slight arj 
the irregularities in the Winnfield area may be seen by consulting 
Plate II. It would seem that perhaps a fault or a nearer approach 
of material of a different character from the ordinary Tertiary 
sands and clays is indicated by the trifling deflection of the 
south end of the needle towards a line indicated by heavy dashes 
on this Plate II. Deflections like these, detectable only by. in- 
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strmnents specially constructed for terrestrial magnetic work, 
are scarcely of the kind that would be found if igneous activities 
had been at work in the region. The form of a dome depends, 
doubtless, largely on the position of most rapid increase in size 
of the formative masses, and this doubtless depends on lines of 
weakness in the superjacent strata. Some small areas may be 
so lifted that faults occur and the **lake" at the ** marble" 
quarry and the expanse of water at Coochie brake, alongside of 
prominent upheavals, are doubtless to be looked upon as the 
downthrow side of faults of this kind. Sub-domes may be ex- 
pected in a domed area. The apices of these minor domes, by 
their proximity to the surface and salt centers cause the minor 
barren tracts that go to make up the districts known by some 
such special name as ** Cedar Lick," ** Drake's salt works," and 
so on. 

Cedar Lick. — After the past six years of prospecting with 
the drill about the various ** islands," **sour lakes," **salt licks," 
**buttes" and so forth, we believe no one will dispute the ex- 
tremely local character of the masses of rock salt found so gen- 
erally beneath the localities designated by any of the above- 
mentioned names. Hundreds of feet of pure rock salt are found 
in some drill-holes, while less than a mile away even salt water 
may not be found at much greater depths. In the particular 
area under discussion, drilling had not at the time of our last 
visit been done in a sufficiently trustworthy manner to prove the 
position of the rock salt masses. But that they do exist beneath 
Cedar Lick (at no great depth, in some places, in case the re- 
gion were properly explored) cannot be doubted. Similar struc- 
tures but a few miles to the northwest, at Drake's old salt works, 
prove this, even if the extensive brine springs in the vicinity 
loft any chance for doubt on the subject, for as a Geiman ^I'iter 
has said, ** Brine springs are the finger-posts to rock salt depos- 
its." Enough boring has been done, however, to prove that in 
some places at least, over the salt mass there are thick layers of 
calcareous rock, often cavernous and containing considerable 
quantities of gas. About the periphery of each small *'lick" in 
the Cedar Lick district there are slight elevations, somewhat 
higher than those a little farther away from the center of each 
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lick, so, although there are no actual rock outcrops in the district, 
some points in its stratigraphy can be surmised. 

Good well sections in Cedar Lick, as we have said, are want- 
iLg. Not that no borings have been made in the region, but 
because of carelessness on the part of those interested to properly 
keep a log of the well, or desire on the part of the drillers to 
not let the public know how deep the drill was actually going, 
or what it was passing through. This much, however, is well 
established. Drilling has gone to a depth of at lea^st 700 feet. 
Besides brine, gas has been met with in considerable quantities, 
S3 much so that a comparatively shallow vein has furnished a 
steady flow for over two years. When lighted the flame would 
furnish heat for a small boiler. , It has gone to waste, however. 
T.'he specimen of rocks encountered appear very much like the 
calcareous strata in the oil wells farther south, though in some 
cases here they appear to be extremely hard, suggesting even 
the ocurrence of chert nodules. These hard rock layers are said 
to alternate with sands and clays. In no specimens obtained from 
these drill-holes have we ever seen the slightest trace of organic 
r*^mains. We are under the impression that they form lenticu- 
lar concretionary masses whose origin has been referred to on a 
previous page. In Fig. 1, page 12, we have constructed an ideal 
section to show graphically our interpretation of the structure 
across the region of salt licks usually spoken of collectively as 
** Cedar Lick.*' Notice the licks themselves are represented as 
level tracts of land. Plate III shows something of the levelness 
and barrenness of these salty tracts. Here and there about their 
periphery are slight mounds, shown somewhat exaggerated by 
**H'' in Fig. 1. At Goldonna, a few miles oif our map to the 
northwest, in the old Drake Lick already spoken of, a well pene- 
trated 300 feet of loose material, perhaps Quartenary or Ter- 
tiary sands and clays, then passed through 600 feet of lime- 
stone or gypsum, and then 1,400 feet of rock salt, finally 
ending in gypsum. And we believe Cedar Lick would show some- 
thing the same section if boring were sufficiently prosecuted, 
though the lenticular masses of secondary material seem to be 
more prevalent here and the solid calcareous layers less persis- 
tent. The humps **H," in our estimation, owe their orlsrm to 
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either the presence not far below the surfac*^ of the upturned 
edges of indurated Cretaceous strata or calcareous material 
formed in a secondary manner from the Cretaceous material 
below, or perhaps to the outflowing of brines, or gases carrying 
and piling up arenaceous material in the form indicated. At 
'Anse-la-Butte, in Southern Louisiana, the gravel and sand pene- 
trated in the **hump" was said to be mixed with salt seams and 
lenses. At Raybum's Lick fossiliferous Cretaceous strata are seen 
about the edges of the lick, as already described by Veatch. The 
gas that is generated in the lateral slopes of these domes works 
its way toward some fracture, pushing waters before it that have 
been rendered salty by being in proximity to the salt masses, and 
finally produces at the surface gas-brine springs — briny waters 
through which gas continuously bubbles. 

Winnfield ^^MarbW Quarry. — We have discussed this local- 
ity in some detail in our Report of '99, pp. 56-58, and given 
some of the theories already advanced to account for this strange 
outcrop. These need not here be repeated, for the report referred 
to is accessible to all who write to the Director of the Experiment 
Stations for a copy. For convenience sake, however, we have in- 
serted here the little detailed sketch map of a square mile around 
the quarry, made by Veatch and the writer eight years ago. The 
piisition of many little topographic characteristics are there 
shown much more clearly than on the small scale map, PL I. 
The photograph of Chimney rock we also repeat, PL IV. 

Though the vertical part of the limestone outcrop at the 
C'himney may not be over 30 feet, one can, by properly searching 
ia depressions and then following the beds upwards and beyond 
the top of the Chimney, find between 50 and 60 feet of strata 
exposed. It would seem from the locality shown in the photo- 
graph that the bedding planes (if such they really are) are 
nearly horizontal; by following the ridge a little to the north- 
east it becomes apparent that there is a very marked dip to the 
northwest. This seems to hold good to the Claiborne limestone 
outcrop, to the north on the bayou. In the bluff east of the 
bayou the dip swings around to the east. The small outcrops 
to the southwest are very unsatisfactory so far as showing direc- 
tion and amount of dip. But the general impression obtained 
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from oft-repeated visits to all the various outcrops is: tliat 
upon the whole their dips and positions indicate that the uplift 
htre recorded is elliptical dome-shaped, with the major axis run- 
ning norfheast-southwest ; that this dome is fractured along its 
major axis, and that upon the whole the southern side of the 
fracture suffered depression while the northern remains well 
up with a monoelinal slope to the west of north. Something as 
to the dome-like structure of this vicinity can be gathered from 
the known outcrops of fossiliferous Claiborne beds as shown 
en the large map, PI. I. The lake-like body of water to the south- 
west, as well as the swampy depression to the northeast of Jeru- 
salem Church may have been caused in part'ljy the oragenL- riiovii- 
ments more clearly recorded in the "quarry." 



Fig, S.— Sketch of Winnfield '^Marble" quarry uiid aiirrirundmiie. Tkk 
map embrace* one square mile. Elecatians are denoted by contour in- 
tervals of 20 feet, commencing tdth at the base of the eastm-n bluff. 
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Throughout the 50 or 60 feet of limestone beds here ex- 
posed we have endeavored to see some change in rock character, 
but with practically no success. In some places, however, it 
seems as though the white and blue alternating laminae differ in 
such a way in thickness that the blue are relatively more notice- 
able the lower one goes down in the section. The thick seams 
made of dog-tooth spar (PL V) have certainly been seen most 
^^bundantly near the top of the section, east of the bayou. 

Perhaps one of the most interesting points relative to this 
vicinity is the occurrence in peculiar pockets in the bluff east 
of the bayou of a red, granular, porous limestone. The calcare- 
ous crystals are nearly transparent and glitter like fragments 
of glass. Among this reddish granular mass are remains of in- 
sectivorous mammaTlsi and moHusks apparently of a land fauna. 

The bold escarpment here referred to has nothing to suggest 
the former presence of a cave in this vicinity. But, there can be 
little doubt but that in Tertiary or Quaternary times the lime- 
stone beds were more extensive and contained caves in which 
this reddish limestone was deposited in the form of calcareous 
sinter, or partly, perhaps, after the manner of stalagmites. The 
very remarkable feature about this cave limestone is that in 
riany places it is replete with minute long, hollow bones, evi- 
dently the finger bones of some species of bat. Occasional lower 
jc.w bones are also found; sometimes tiny bones of other parts 
of the skeleton. 

The comparatively recent age of this limestone is attested 
by the fact that it was formed in cavities in the common white 
and blue limestone of this locality, which latter as shown by the 
fact later on, has been more or less modified since Claiborne 
Eocene times; the great age, in years, is atti^»ted by the fact 
that although this limestone was formed in a cave, all traces of 
cave structures have disappeared. 
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Coochie Brake. — This interesting locality is in the very 
southwestern corner of the map, PI. I. Something as to the 
nature of the ** brake" and the amount of valuable timber it 
contains have been given in our Report of '99. In that report 
too the outcrop of heavy sandstone beds was noted. Unfortu- 
nately we were told that the rock just referred to was some- 
what differently located as to the land lines than we have more 
recently, by our own surveys found to be the case, but the re- 
marks as to extent of outcrop, dip, and so forth made then are 
quite correct. Herewith we give (PI. VI.) a somewhat different 
view of the rock outcrop, looking northwest instead of north- 
east, as in the plate shown in Report '99. The geologic structure 
of this locality is doubtless as already intimated, due largely to 
the swelling of gypsum or salt beds underneath causing here 
a fault or fracture in a northeast^southwest direction. The 
** brake" would seem to occupy the downthrow side of the 
fault, the rocky outcrop, the northern. Were it not for the un- 
derbrush and talus, the edges of the very heavy, apparently 
level beds could be well seen on PI. VI. In mounting the escarp- 
ment shown, and looking toward the northwest it is at once 
obvious that the whole formation plunges benjeath Tertiary 
sands and clays in the lowlands only a few hundred yards away. 
Although the rocky layers come to the surface for a distance of 
less than one-eighth of a mile, their presence is manifest by the 
soil-covered ridge extending nearly half a mile in a northeast- 
southwest direction, as may be seen by consulting the map. 
Again, although not over 40 feet of rocky ledsces are to be seen 
iD any one vertical escarpment, there is little doubt that the 
sfcime material extends some distance below the top of the talus 
slope. 

Xo animnl remains have been found in the Coochie Brake 
Icds. Fratrments of wood and leaves are in places common. 
O.he most characteristic feature of the outcrop is the red iron 
stains due to the presence of large numbers of iron pyrites 
I odules. 
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CENOZOIC GROUP. 

TERTIARY SYSTEM. 

EOCENE SERD3S. 
SABINB 5TAaB. 

Distribution and characteristics. — Just beneath the fine 
outcrop of fossiliferous Claiborne limestone to the north of Chim- 
ney rock at the Winnfield quarry there appear at least 30 feet 
of lignitic clay, dipping at an angle of from 10° to 40° in a 
VN^esterly direction. Since the Claiborne limestone contains a 
very similar fauna to that of the calcareous marl at Natchitoches, 
and since there, too, dark, lignitic clays occur beneath the fos- 
j^;iliferous beds, and these we have referred to the Sabine stage, 
there seems to be no reason why the clays at the Winnfield 
quarry should not be referred to the Sabine, though as yet they 
have yielded no characteristic fossils. There are a number of 
species of fossil plants here, but thus far they have not been 
studied. 

By consulting PI. I it will be observed that the fossiliferous 
Claiborne surrounds the quarry in a more or less circular man- 
ner. Between the limestone outcrops and the Claiborne beds 
the strata are generally hidden by surface soils, but occasionally 
as in the banks of Rocky Bayou, south of the quarry, south of 
the highway, perhaps 150 paces south of ''B. M. 152,'' some fine 
lignitic clay beds can be seen dipping east or in the opposite di- 
rection from the dips of the Sabine clays north of the quarry. 

CLAIBORNE STAQB. 

Distribution and characteristics. — Nearly all the area rep- 
resented on our map is referable to the Claiborne stage. The 
Cretaceous and Sabine outcrops are very insignificant. In the 
southeastern part of the area certain gypsum-bearing clays and 
sands should probably be referred to the Jackson stage. East 
and northeast of Packton the water from shallow wells is im- 
potable, and we have no doubt but that if there were a large 
number of excavations made in this district somewhere fossils 
v^ould be found and they would most probably be of the upper 
Eocene or Jackson horizon. (See discussion below.) 

West of the Mississippi River the Claiborne stage is usually 
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divisible in two parts, the lower, as a rule, quite fossiliferous^ 
and the upper, often called the Cockfield sub-stage, quite barren 
so far as zoogene fossils are concerned, though abounding in fos- 
sil plants and lignitic clays. 

The lower fossiliferous substage of the Claiborne is fairly 
well shown in the northwestern portion of the map, especially 
about the so-called ** Marble** quarry. West of our map, in the 
vicinity of Couley, and north of the map, from Tannehill north- 
ward, this lower fossiliferous member of the Claiborne can be 
seen and studied. The greater part of the area mapped, how- 
ever, must be referred to the upper, lignitic division of the Clai- 
borne stage. 

The Sabine beds exposed beneath the Claiborne limestone 
to the north of the ** Marble'' quarry have already been referred 
to. The lignitic clays ^ive place above to calcerous clays of a 
light color, with here and there a mass of ferruginous sandstone. 
On the bottoms of these sandstones are found besides oyster 
shells, Byssoarca, CapultLS, Venericardia, Corbula, Lucina and 
other marine bivalves. Still higher comes the great cream-col- 
ored limestone with its numerous oysters, Byssoarca, Pseudo- 
liva, and a Nummulitic form in great quantities. This limestone 
is 8 or 10 feet in total thickness and dips westward at an angle 
of nearly 45°. 

Practically all the lower Claiborne outcrops besides the one 
just described consist of calcareous, or red, ferrusrinous sands 
or sandstone beds. Occasionally, however, as in the prairie 
region 3 or 4 miles southwest of Calvin, light calcareous clays 
come to the surface and oyster shells can be picked up, not as 
mere casts, but in a well preserved condition. On the Montcrom- 
ery road just south of the ** Marble'' quarry the highly ferrugi- 
nous red fossiliferous sandy layers are well shown. 

The thickness of the lower fossiliferous member of the Clai- 
borne is probably not great, possibly not over 100 feet. Still, esti- 
mates of thickness are very unsatisfactory here owincr to the few 
exposures that can be seen and studied. From the Atlanta well 
as given below it appears that 100 feet can be safely referred to 
this lower division. 
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The upper or Cockfield member of the Claiborne is finely 
exhibited along the various railways crossing the area shown on 
the map, as well as in the upper reaches of the more important 
bayous. Sand and clay of a light hue generally, though dark- 
ened occasionally by lignitic material, constitute practically all 
this sub-stage of the Claiborne. Hardened or consolidated ma- 
terial is rarely met with. Fig. 3 shows how the first 300 feet of 
the L. & A. railway well at Winnfield penetrated nothing but 
alternating beds of sand and clay. The few thin rocks and the 
alternating or intermingled sands and clays below probably be- 
long to the lower portion of the Claiborne and to the Sabine. 
No fossils were reported from this well. No detailed record 
seems to have been kept of the character or color of the various 
beds penetrated. However, by going on the *' Valley*' railroad 

about 3 miles toward Atlanta from 
Winnfield an excellent exposure can 
be seen of the upper Claiborne beds. 
A good view of the south side of the 
cut is herewith given as Plate VII. 
The different beds shown are as fol- 
lows, beginning above (see Fig. 4) : 

Feet. 

1. Soil, red above 2 

2. Sandy clay 2 

3. Light sand 3 

4. Sand, clay partings, with fer- 
ruginous concretions 5 

5. Light sand, yellowish lines 10 

6. Dark clay with leaves 4 

7. Dark sand 4 
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Fig. 4.— Uiagram of the beds 
exposed in the cut shown in 
Plate VII. 



As a rule, the sections along the *' Valley" railroad show 
little variation in appearance and but few interesting structural 
features. At Atlanta, however, the Germain & Boyd Lumber 
Company put a well down 877 feet deep on the high hill just 
east of their mills, in section 26, perhaps three-cjuarters of a mile 
north-northeast of New Atlanta. The section furnished bv this 
ccmpany reads as follows: 
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First 10 feet red clay mixed with sand. 

From 10 feet to 30 feet white clay. 

From 30 feet to 60 feet hard blue clay. 

From 60 feet to 66 feet fine sand.- 

From 66 feet to 120 feet hard bhie clay. 

From 120 feet to 122 feet 8 inches hard 
r^ck. 

From 122 feet 8 inches to 129 feet clay. 

From 129 feet to 135 feet sand and elay. 

From 135 feet to 229 feet blue clay. 

From 229 feet to 241 feet sand. 

From 241 feet to 270 feet hard clay. 

From 270 feet to 287 feet coal or shale. 

From 287 feet to 380 feet clay. 

From 380 feet to 394 feet sand. 

From 394 feet to 401 feet hard clay. 

From 401 feet to 421 feet sand and soft elay. 

From 421 feet to 475 feet hard elay. 

From 475 feet to 503 feet hard elay with 
large boulders every few feet with small shells. 

Prom 503 feet to 543 feet hard clay and 
bouldere every few feet. 

From 543 feet to 580 feet clay, shells and 
a little iine sand. 

From 580 feet to 585 feet rock, clay and 
shells. 

From 585 feet to 609 feet sand rock. 

"We have no record below 609 feet; the 
total depth of the well is 877 feet : as I can re- 
member it. it was sand rock below 609 feet most 
of the way until they stnick the salt water 36 
feet from the bottom : this was the first salt water 
struck. We went through a small stratum of 
sand from 380 to 394 feet containing fresh 
water." — George H. Boyd. 

By searching in the sand that was said to 
liave eonie from a depth of 500 feet we were able 
to obtain several small but tyiiical lower Clai- 
borne fossils. 
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The top of the fossiliferous beds here may be placed at 
approximately 200 feet below tide level. Nine miles to the north-, 
northwest the uppermost fo8silifei*ous beds seen were approxi- 
mately 240 feet above tide. Hence the dip between the latter 
place and the Germain & Boyd well must be about 440 feet. 
Were it not for the Winnfield-Coochie fold that we have de- 
scribed as crossing this line of dip (see Plate II.) we believe the 
dip should be twice the amount just given, or even more, as will 
be apparent when the sections below are considered. 

Section in Winnfield. — Just south of where the Georgetown 
road crosses the Arkansas Southern railway track, over a high 
bridge, about 20 feet of Tertiary strata are exposed. They ap- 
pear to have a steep southern dip amounting to about 8 feet in 
100 ; are of a light gray and yellowish hue, and show no very dis- 
tinct and well-defined bedding. All may be called a clayey sand, 
with but comparatively unimportant differences. 

Section along the L. & A. railroad, from Winnfield to Moore. 
- -Outcrop No. 1 (see PI. VIII). — About one-quarter mile south 
cf the trestle or the letter B in **B. M. 103'' on the map, on the 
west side of the track one can see no less than 20 feet of very 
dark lignitic clay below the rails in the knolls excavated by the 
railway company for embankment purposes. Very little dip is 
here observed. 

Outcrop No. 2.— About one-half mile north of '*B. M. 133"— 
The depth and length of this cut can be ascertained by consult- 
ing PI. VIII. At the north end cross-bedded sands occur; to 
the south beds of sandy clay form an arch or anticline. 

No. 3.— One-third mile south of ''B. M. 133.''— This cut is 
characterized by its reddish sands. At the southern portion ir- 
regular bedding and flow-and-plunge structure are noticeable. 
The red sand beds often show white clay layers and pellets 
along their lines of parting. 

No. 4. — Just south of **B. M. 107." — An old stream chan- 
nel, ocupying the northern third is the most interesting feature 
of this cut. It shows occasional pockets of Pleistocene graveL 
The lower part of the cut, to the south, is occupied by typical 
lignitic sandy clays with thin yellow sand and ferruginous sandy 
partings. • 
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No. 5. — Several small cuts occur aloug the railway to the 
south of Cedar Creek, but the moat interesting is the one about 
half-way between "B. M.'s 131" and "163." Here may bo 
Bten two rows of "bomb-shells," about 3.5 feet apart vertically, 
and averaging perhaps 20 feet apart horizontally. These 
"bombs" are clay-ironstone concretions, of a deep red hue, some- 
times a foot or more in diameter. The greater part of the expo- 
siire is made up of light sands with yellowish partings. Towai-d 
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the base more clay occurs and a tendency totvard a chocolate hm; 
.appears. (See Fig. 5.) 
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No, 6. — On bank of stream just south of "B. M. 
163." — Here is an extensive exposure of light grayish 
or olive sands with an apparent dip of one-sixth to the 
S. S. E. Cross-bedding is frequently seen. Great 
ferruginous concretions are imbedded in the light 
sand. Some concretions are of a very yellowish hue 
and seem decidedly calcareous. 

No. 7.— Just north of "B. M. 186."— An unin- 
teresting cut of sandy layers, dark above, lighter be- 
low, dipping slightly to the north. 

No. 8.— Just to the south of " B. M. 186. ' *— Thre-j 
rather distinct layers are observable in this cut. Above 
are 8 feet of sand, becoming dark, to the south. In thu 
middle are whitish clayey sands with blackish partings, 
8 feet. At base are 10 feet of light clayey sands, 
slightly brownish in places, with yellowish partings. 

No. 9.— One-half mile south of "B. M. 186."— A 
shallow cut of about 10 feet showing below reworked 
material, about 5 feet of cross-beddded scaly clays, 
with a slight dip to the south. 

No. 10. — One-half mile north of Moore. — A cut 20 
feet dep consisting of whitish and yellowish sandy 
layers separated by ferruginous scaly seams, slightly 
cross-bedded at north end of cut. Dip southerly about 
l-=-100. 

No. 11. — In the west railroad ditch, about nne- 
quarter mile north of Moore. — Light olive sands, about 
20 feet exposed. Dip southerly, perhaps l-=-15. 

No. 12. — At Moore, South from the road crossing. 
— An excellent exposure, showing interesting struc- 
tural featurees. See Pig. 6: a, 7 feet of orange 
flecked white sand; b, light reddish sand; e, light 
sand 7 feet; d, concretions; e, 8 feet light sand 
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i?vith vertical ferruginous partings; f, lignitic sand, 3 feet; g, 
sands, sometimes purplish from decayed ** bomb-shells'', 5 feet; 
throw of faults, from 2 to 8 feet; direction of fault, E. 15° N. ; 
hade, 20° to 40°. Downthrow on north side. 

No. 13. — One-half mile to the south of No. 12 there is a 
low cut about 800 feet long showing at base light sandy clays, 
dipping l-T-15 southward; above are light reddish clayey sands, 
light yellowish when weathered. 

There are no more cuts of importance to the south on this 
railway before the southern limits of our map are reached. 

Cuts on the Arkansas Southern railway, south of Winnfield. 
— By consulting Plate VIII it will be seen that the exposures 
shown furnish but samples, as it were, of the strata that underlie 
this general region. It has not been possible to state which beds 
seen along the L. & A. are to be correlated with which on the 
Arkansas Southern. In fact, doubtless the majority of the beds 
seen on the one are not exposed on the other. 'Still, after arrang- 
ing the manuscript notes of a section along the latter road in 
the same way we have arranged those along the L. & A., it be- 
comes apparent that they agree in materials exposed, in cross- 
bedding, faults, jointing, etc., that is there are no materials in 
the one not shown in the other, but the identification of the 
stme bed or the same structural feature on both roads cannot 
well be made, though the roads are very near together. The 
materials of which the upper Claiborne beds are made are sub- 
ject to marked variations in very slight distances. 

Thickness of the upper Claiborne deposits. — From dip cal- 
culations along both the L. & A. and the Arkansas Southern we 
have found that the thickness of the upper unfossiliferous por- 
tion of the Claiborne must be at least 1,000 feet to the south of 
Winnfield. But if we add 400 feet more as the well section at the 
L. & A. station would seem to call for, we have a total of 1,400 
feet as a minimum. This seems excessive, but when we realize 
that the fossiliferous lower portion of the Claiborne is perhaps 
not over 100 feet thick, the total for the Claiborne is 1,500 feet, 
still somewhat in excess of previous estimates for this stage in 
Jjonisiana, but one that present indications would show to be a 
minimimi rather than a maximum figure. 
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JACKSON 5TA0a 

The presence of this stage in the area represented by the 
map has not been proven by fossil remains. We have indi- 
cated the probable occurrence of Jackson beds in the southeast- 
ern comer of this area because just over the parish line south 
of Prairie Home P. 0. well preserved Jackson fossils occur. The 
strike of the beds here is a little north of east, so that the 
boundary line between Jackson and Claiborne stages might well 
be expected to pass across the southeast corner of our map. The 
general occurrence of extremely **bad'' water with marly clays 
containing quantities of selenite crystals in the Vicinity of 
Pleasant Hil] Church and between here and the parish line to 
the south suggest materials and conditions of depositions much 
more in harmony with the Jackson than the upper part of the 
Claiborne stage. 

QUATERNARY SYSTEM. 

Little is known of the condition of affairs in central Louisi- 
ana during the Tertiary after the Jackson stage. The Oligocenej^ 
Mibcene, and, perhaps, Pliocene are not recorded by any recog- 
uizable materials of deposition. This area was most probably 
much higher during the middle and upper Tertiaries than it is 
to-day. Doubtless, as we have already remarked, some of the 
main topographic features were outlined before the end of the 
Tertiary. Yet, much of the region herewith mapped is charac- 
terized by sharp and youthful topographic features, and erosion 
is going on apace in the upper reaches of the main streams. 
Hence, doubtless, all of the minor topographic features were 
wrought during comparatively recent or Quaternary times. We 
strongly suspect that during the later Tertiary the whole Dugde- 
mona valley was carved much deeper than it appears to be to- 
liay and that a great amount of re-filling has taken place in 
Quaternary times. On the hill land there is a remarkably small 
amount of material that can be looked upon as having been trans- 
ported far or as being re-worked to any extent from the Ter- 
tiaries below. In the cuts on the ''Valley'* railway but a short 
distance south of the station, five or six feet of unstratified mate- 
rial can be seen on top of the stratified Tertiary. Here, too, gen- 
erally at the base of the former are numerous fragments of petri- 
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